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Jimenez
[S 7] ABSTRAC’I‘ o

A process for bonding one or more target parts, such as

~ yttrium oxide target parts, to a copper backing plate to

provide improved mechanical support and improved

heat transfer. The process is one in which a noble metal,
- preferably platinum, is. applied to the target to prowde

an. oxide free layer to which indium/lead solder joins.
The solder step is performed so that contamination by
flux or by formation of an oxide is prevented.

11 Claims, 2 Drawing Figures
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| 1_'
- TARGET BONDING_ PROCESS

ThlS applleatlen 1S a eentlnuatlon ef appheatmn Ser
No. 375,625, ﬁled May 6, 1982, and now abandoned

TECHNICAL F IELD

The present invention relates to a target bondlng

Iprocess and, more particularly, to an lmproved process
for bonding a sputtering target to a baeklng plate, .sueh |

as a  copper baeklng plate

BACKGROUND OF THE INVENTION

D,lelectne thin films are -_nsed In many devrees, such as
display devices or capacitors. Particularly in electrolu-
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minescent display devices, the dielectric thin film may

be one of yttrium oxide. An economic technique for

preparing the thin film is by high rate sputtering using
vacuum equipment including a vacuum chamber. The

~source material for sputtering is in the form of a sputter-
ing target, comprising one or more solid pieces from-
- which material is evolved by ion bombardment. The
target is usually mounted on a backing plate. High

power loading needed for high sputtering rates results

rear side of the target to the backing plate. The backing

- plate is usually made of COpper Or some ether good heat
conductor. |

A number of problems_haﬁve been encountered in the
forming of a stable, intimate bond between the target

and its backing -plate. For instance, mechanical bond

failure has occurred wherein the target separates from
the backing plate. Targets are often mounted vertically
to minimize contamination and there is-a tendency for

them to separate from the backing plate if the bond is

weak. Another problem encountered is the cracking of
the target due to inadequate heat transfer between the
target and its backing plate. This problem is exacerbated
in the case of magnetron sputtering, used for high rates,
wherein the surface of the target is not heated uni-

~ formly. Another problem that has been encountered is
~ the evolution of contaminants from the bonding mate-
~ rial. For example, epoxies evolve organics that ruin the
~ thin film. A bonding material of solder might be consid-

ered, but it has been found that solder materials do not

stick effectively to a dielectric layer such as one of
~ yttrium oxide, nor to a wide class of other materials

sueh as ceramics. | -
' DISCLOSURE OF THE -INVENTION -
It is, therefore, an object of this 1nventlen to ebwatel
the dlsadvantages of the prior art.

- Itis anether ebjeet of the 1nvent10n to enhanee target
bonding. | | -
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~ BRIEF DESCRIPTION OF THE DRAWINGS

"FIG. 1is a perSpeetwe ViEW sehematlcally lllustrat- |
ing the target and associated baekmg plate and associ-
ated substrate to which the target Inaterlal layer 1S de-- |
posited by sputterlng, and

FIG. 2 is an enlarged cross secnenal view showing

the nature of the bond between the target and backing

plate.

BEST MODE FOR CARRYING OUT THE
| INVENTION

For a better understanding of the present inventien
together with other and further objects, advantages and
capabilities thereof, reference is made to the following

_disclosure and appended claims taken in conjunction |
‘with the above-described drawings. |

Referring now to the drawings with greater partlcu-_ N

larity, there is shown in FIG. 1 a schematic diagram

illustrating a target 10 and associated backing plate 12
having a substrate 14 positioned in proximity thereto. -
The target 10, backmg plate 12 and substrate 14 are

- typically disposed in a vacuum apntterlng chamber. For
~example, the target 10 may be one of yttrium oxide for

25
‘in a need for substantial heat dissipation through the

sputtering onto the substrate 14 a yttrium oxide layer.
FIG. 1 may represent one step in the formation of an

- electroluminescent display as represented by the depos1- |
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tion of the dielectric yttrlurn oxide layer by sputtering.
FIG. 2 illustrates in detail the bondlng layer 16

formed in accordance with the process of the present

invention for providing a uniform and positive -seal

‘between the target 10 and the backtng plate 12. In FIG.
‘2 the bonding material is shown as represented by a

platinum layer 18 and a solder layer 20, -

- In accordance with the process described herein, a -
substantially oxide-free noble metal, such as platinum, is
applied to the target material so as to provide a substan-

tially oxide-free layer to which a solder, such as indi-
;um/lead solder, is. capable of sticking. The solder opera-

tion is carried out in such a manner that contamination
by flux or formation of an oxide is prevented The pro-
cess of the present invention may be employed, e.g.,
using verical magnetron Sputterlng with a power ef

1000 watts.

Altheugh not 111nstrated in F]lG 1, the baekmg plate '

12 is typically provided with a recess into which one or

-more targets 10 are adapted to fit. For simplicity in

FIG. 1, only a smgle target 10 is shown. The first basic

- step in the process is to apply a substantially oxide-free

50

noble metal layer 18 to the target 10. The preferred
layer is one of platinum. This is applied by using a plati-
num organometallic paint. The target material may be,

~ for example yttrium oxide. The platinum organometal-

55

These objects are accomphshed in one aspect of the

invention, by a process for bonding a target to a heat

ing a substantially oxide-free, noble metal layer to a

~ target; applying a solder layer to the backing plate; and

| .cenductwe backing plate. The process comprises apply-

60

removing traces of flux used in ‘applying the solder

layer. The backing plate and target are maintained in a

~ dry atmosphere and a solder-layer is applted to the
- target and maintained soft. The solder layer on the
~ backing plate is heated and the backing plate and target
~are joined to form a combination solder and noble metal

layer as a bond therebetween

65

lic paint is applied to the target 10 as it is held upside
down or inverted. This orientation is used so as to pre-
vent spill-over onto the sides of the target. A rubber

“suction cup and vacuum line may be used to hold the
target .on its top surface as it is palnted on the bottom
“surface. The so-called bottom surface is the one subse- |

quently to be applled to the backing plate 12 as illus- .
trated in FIG. 1. N
After the platinum organornetalltc palnt 18 apphed an

oven is used to fire the target part or parts 1n air at 340°

C. A probe may be used for temperature sensing. This

.jﬁnng may occur over an extended period of time such
as five hours. After the firing (heating) step the oven is

turned off and the targets are permitted to cool slowly,
all the time maintaining the oven door closed. The yt-
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trium oxide target is checked to determine if it is prop-
erly coated. If there are black areas appearing on the
target, this is an indication that all of the organic materi-
als in the organometallic paint have not been driven off.
The purpose of the firing in the oven is to drive off such
organic materials leaving only the platinum material on
the target. The slow cooling with the oven door closed
is used to prevent thermal shock so that the target will
not crack during this step of application of the platinum
layer. The target part is also to be checked for unifor-
mity of the platinum layer and, if necessary, repainting
may be carried out.

The next step in the process is to clean the copper
backing plate 12. This cleaning step may include the use
of a degreaser along with the use of a seventy percent
hydrochloric acid solution with a water rinse. This may
be followed by a deionized water rinse.

The next step after cleaning the copper backing plate

is to tin the backing plate. For this purpose a solder of

indalloy #7 is used. This solder is fifty percent lead and
fifty percent indium. The liquidus temperature is 209°
C. (408° F.) and the solidus temperature is 180° C. (356°
F.) The density is 8.86 g/cm3.

- After the copper backing plate has been tinned, all
traces of any flux used on the copper are removed.
Also, the surface is checked to make sure that the entire
surface wets. | |

- The next steps in the process involve the use of a dry
box with associated load lock. The backing plate, target
pieces, solder, tongs, weights, thermocouple probe unit,
and two hot plates are disposed in the dry box. The load

lock is pumped down and after a waiting period of

about 20 minutes the atmosphere from the load lock
enters the dry box. With the target parts in the dry box,
and with the platinum previously applied to the target
parts, these target parts are then tinned by heating the
parts to on the order of 220° C. On one of the hot plates.
The thermocouple probe unit 1s used to sense the tem-
perature. The tinning operation may be carried out with

d
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the use of a solder foil. Again, as with the application of 40

solder to the copper backing plate, the target parts are
checked to assure that there 1s complete wetting over
the surface of the target parts that will face the backing
plate and engage with the backing plate.

The dry box and its associated load lock are conven-
tional devices. A nitrogen atmosphere may be used
coupled from the load lock to the dry box. The dry box
is used to substantially eliminate humidity and avoid
forming a copper oxide or other oxide on the backing
plate and target parts. |

After the target parts have been tinned, the second
hot plate is used to heat the backing plate. A small
amount of additional solder may be applied. The second
hot plate is operated so as to maintain the solder on the
copper backing plate wet (soft), such as at a temperature
of 220° C. The first hot plate operates to maintain the
second solder layer soft, such as at a temperature of 220°
C. With both solder layers now heated and wet the
tongs can be used to flip the tinned target parts onto the
hot tinned copper backing plate in the appropriate posi-
tion. The order of placing the target parts may be im-
portant particularly for mosaic targets due to bevels
that are typically used with these targets. The target
parts are then slipped into final position under hand
pressure, if necessary, and to assure intimate mating
contact between the target parts and backing plate.
Separate tungsten weights may be used on each part to
hold it in place on the backing plate. The hot plates are
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turned off and the backing plate and target parts are
allowed to cool. The completely integrated backing
plate and target parts are then removed from the dry
box when they have completely cooled.
With the process of the present invention there has
now been formed a bond between the target part or
parts and the copper backing plate which 1s character-
ized by a good mechanical support therebetween and,
furthermore, by improved heat transfer therebetween.
This bonding material is substantially free of any con-
taminant that might otherwise ruin the thin film formed
on the substrate. |
Having described one embodiment of the process of
this invention, it should be apparent to those skilled in
the art that numerous other embodiments are contem-
plated as falling within the scope of this invention. Al-
though platinum has been described as being used In
applying the base layer to the target parts, it 1s under-
stood that other noble metals may be employed. Also,
the process of this invention may be carried out with
various types of targets in addition to the yttrium oxide
material target described herein.
We claim: |
1. A process for bonding a sputtering target to a heat
conductive backing plate for subsequent use in a sput-
tering operation, said process comprising the steps of:
applying a substantially oxide-free noble metal layer
over one side of said sputtering target, said step of
applying the noble metal layer comprising provid-
ing the noble metal in an organometallic paint,
applying said paint to said sputtering target, heat-
ing said sputtering target to drive off organics and
leave substantially only the noble metal as a layer
covering at least a part of said sputtering target;

applying a first solder layer to a specific area of said
backing plate; | |

removing traces of flux used in applying said first
solder;

maintaining said backing plate and said sputtering

target 1n a dry atmosphere;

applying a second solder layer over said noble metal

layer on said sputtering target and maintaining said
second solder layer soft; and |

heating said first solder layer on said backing plate

and joining said first solder layer on said backing
plate and said second solder layer on said sputter-
ing target to form a combination solder and noble
metal layer as a bond between said sputtering tar-
get and said backing plate.

2. A process as set forth in claim 1 wherein said heat-
ing step to drive off organics provides heating at on the
order of 340° C. for on the order of five hours.

3. A process as set forth in claim 1 further including
cooling said target after heating to drive off organics.

4. A process as set forth in claim 1 wherein said back-
ing plate is cleaned prior to applying the solder layer
thereto. |

5. A process as set forth in claim 1 wherein said back-
ing plate and said target are maintained in a dry atmo-
sphere by means of a dry box.

6. A process as set forth in claim 5 including provid-
ing first and second hot plates in said dry box, said
second hot plate for applying and maintaining said sec-
ond solder layer on said target, and said first hot plate
for heating said backing plate.

7. A process as set forth in claim 6 wherein said first
hot plate heats to a temperature on the order of 220° C.
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are placed upon said sputtering taxrgét after said sputter- -

~ _
8. A process as set forth in claim 6 wherein said sec-

ond hot plate heats to a temperature on the order of ' ' ' | |
220° C. | - Ing target 1s placed upon said backing plate.

9. A process as set forth in cl‘aim:6 wherein a small- 11. A process as set forth in claim 1 wherein said.
- amount of solder is added to said first solder layer on 5 | | | |

said backing plate as. said backing plate 18 heated.

oxide free noble metal is platinum.
10. A process as set forth in claim 1 wherein weights =~ - | ok ok ok % %
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